We examined the diurnal sleep-wake patterns in the adjuvant arthritic rat. In contrast to control rats, ar'thritic rats lacked a normal diurnal variation in sleep and wakefulness. Thus, arthritic rats exhibited no differences in the mean number or duration of bouts of sleep and episodes of wakefulness between light and dark hours. Arthritic rats also had a marked increase in the fragmentation of their sleep manifested by an increased number of sleep bouts and episodes of wakefulness and a decrease in the duration of episodes of deep sleep recorded both during the time of maximal sleep (08.00-11.00 h) and of maximal wakefulness (20.~-23.~ h). The possibiity that the experience of chronic pain causes these marked changes in sleep patterns in the arthritic rat is discussed.
Introduction
Patients with arthritis frequently complain of difficulty falling asleep and of frequent awakenings during the night [21, 34] . Electroencephalogram (EEG) studies of sleep patterns show that patients with rheumatoid arthritis take a longer time to fall asleep, have reduced sleep, and have frequent episodes of awakening after sleep onset 127,301. They have an additional sleep disturbance characterized on the EEG by the presence of alpha frequency waveforms during non-rapid eye movement (Nap) sleep stages [27, 30] . This nocturnal EEG arousal pattern, called alpha-NREM sleep, has been associated with reports of increased pain, tenderness, weakness, and fatigue [30]. It is unclear whether these sleep disturbances associated with rheumatoid arthritis are caused by pain, and/or by other aspects of this systemic disease. For example, periodic extremity movements [27] and psychological distress also cause disrupted sleep [21] and may contribute to the abnormal sleep patterns in patients with arthritis. Thus, it has been difficult to establish in patients with arthritis that pain is a cause of their sleep disturb~ces.
Adjuvant arthritis in the rat, a disease model of chronic pain [7, 8] , is associated with hyperalgesia [7, 8, 10, 17, 18, 23, 26, 33] . The h~er~gesia is highest when pain-related behaviors are most pronounced [7, 17] . Arthritic rats have significantly more sleep preparatory (resting) behaviors without a significant increase in sleep [173. These data suggest that arthritic rats may have a fragmented pattern of sleep similar to that observed in patients with rheumatoid arthritis. The possibility that pain may cause disrupted sleep in arthritic rats is suggested 
